Interaction of stress and strain on glutamatergic neurotransmission: relevance to schizophrenia.
Psychosis caused by phencyclidine (PCP) stimulated interest in characterizing rodent behaviors elicited by PCP and its analogues. We have shown that MK-801 antagonizes electrically precipitated seizures (defined as tonic hindlimb extension) and elicits episodes of intense jumping behavior, referred to as "popping," in mice. Moreover, 24 h after stress, MK-801's ability to antagonize electrically precipitated seizures is reduced in outbred NIH Swiss mice. Inbred BALBc mice are more resistant to electrically precipitated seizures than the NIH Swiss strain, and are more sensitive to both MK-801's anticonvulsant effect and ability to elicit popping. In the current experiments, we examined the influence of stress and genetic mouse strain on both MK-801's ability to antagonize electrically precipitated seizures and elicit popping. Stress significantly reduced the threshold voltage for precipitation of seizures in BALBc mice and the anticonvulsant properties of MK-801 in both strains. These data show that factors relevant to schizophrenia and its exacerbation (i.e., acute stress and genetics) influence N-methyl-D-aspartic acid (NMDA) receptor-mediated neurotransmission in intact mice. The BALBc inbred strain of mouse may possess advantages in preclinical screening paradigms designed to assess NMDA receptor agonist interventions for disorders such as schizophrenia. Specifically, stressed BALBc mice showed the greatest behavioral sensitivity to MK-801 with regard to electrically precipitated seizures in the incremental electroconvulsive shock (IECS) paradigm, whereas unstressed BALBc showed the greatest behavioral sensitivity to MK-801 in the "popping" paradigm, relative to BALBc and NIH Swiss mice in the appropriate comparison conditions.